SA, G3P, AzA, FA and JA quantifications 1 SA and SA glucoside (SAG) were extracted and measured from 0.3 g of fresh 2 weight leaf tissue as described before (Chandra--Shekara et al., 2006) . G3P and AzA 3 quantifications were carried out as described earlier (Chanda et al., 2008; 2011) . 4
FA extraction was carried out by placing leaf tissue in 2 ml of 3% H2SO4 in methanol. 5
After 30 min incubation at 80 O C, 1 ml of hexane with 0.001% butylated hydroxytoluene 6 (BHT) was added. The hexane phase was then transferred to vials for gas chromatography 7 (GC) analysis. One--microliter samples were analyzed by GC on a Varian FAME 0.25 mm x 50 8 m column and quantified with flame ionization detection. For quantification of FAs, leaves 9 (50 mg) were extracted together with an internal standard 17:0 and the FA levels were 10 calculated based on the detected peak areas corresponding to the FA retention time 11
relative to the areas of the internal standard. Free FA analysis was based on previously 12 published procedures (Hamilton et al., 1988; Norman et al., 2001; Yu et al., 2013) . 13
For JA levels, samples were extracted using a solution containing glacial acetic acid, 14 methanol, chloroform and potassium chloride (0.9%) (1:4:8:8, vol/vol) and 17:0 was used 15 as an internal standard. The lower phase was removed and dried under a stream of 16 nitrogen gas and samples were derivatized with diazomethane, dried and reconstituted in 17 MTBE, transferred to a glass insert and dried again under a stream of nitrogen gas and 18 reconstituted in a minimum volume of acetonitrile. Samples (1µl) were analyzed with GC as 19 described above. The JA peaks were identified using mass spectrometry (MS). 20 21 SA, AzA and G3P treatments 22 SA, AzA and G3P treatments were carried out by spraying or infiltrating 500 µM, 1 23 mM or 100 µM solutions, respectively. SA and G3P were dissolved in water. AzA was 24 prepared in methanol and diluted in water (Yu et al., 2013) . 25 26 NO staining and confocal microscopy 27
For NO staining, adaxial side of leaves were infiltrated with 4 µM 4--amino--5--28 methylamino--2′,7′--difluorofluorescein diacetate (DAF--FM DA) and, after 5 min incubation 29 in dark, leaves were observed under Olympus FV1000 laser--scanning confocal microscope. 30
For imaging, water--mounted sections of leaf tissue were examined by confocal 1 microscopy using a water immersion PLAPO60XWLSM 2 (NA 1.0) objective on a FV1000 2 point--scanning/point--detection laser scanning confocal microscope (Olympus America, 3
Melvile, NY) equipped with lasers spanning the spectral range of 405-633 nm. GFP (488 4 nm) and Ds--RED2 (543 nm) channels were used to analyze DAF--FM DA stained leaves and 5 overlay images (40X magnification) were acquired at a scan rate of 10 ms/pixel. Olympus 6 FLUOVIEW 1.5 was used to control the microscope, image acquisition and the export of 7 TIFF files. 8 9
ROS quantification 10
For ESR spectra, 0.1 g leaves were homogenized in 500 µl of 50 mM HEPS buffer 11 (pH6.9) containing 50 mM POBN and 10 µl of this homogenate was loaded onto graduated 12 capillary tube in a flat cell. EPR spectra were measured at room temperature using a 13
Bruker ESP 300 X--band spectrometer set at 5 mW microwave power, 100 kHz modulation 14 frequency, 1 G modulation amplitude, and 9.687 GHz microware frequency. Values of ESR 15 signals were calculated from the maximum--signal/noise ratio of recorder traces and 16 corrected, if necessary, by subtracting reagent blanks determined in parallel. Signal 17 intensity was evaluated as the peak height in ESR spectra. Standard spectra for carbon 18 centered radicals were created by incubating POBN with xanthine (1 mM) and xanthine 19 oxidase (0.05 units/ml) reaction mixture. 20 21
Protein extraction and immunoblot analysis 22
Proteins were extracted in buffer containing 50 mM Tris--HCl (pH7.5), 10% glycerol, 23 150 mM NaCl, 10 mM MgCl2, 5 mM EDTA, 5 mM DTT, and 1 X protease inhibitor cocktail 24 (Sigma--Aldrich, St. Louis, MO). Protein concentration was measured by the Bio--RAD 25 protein assay (Bio--Rad, CA). For Ponceau--S staining, PVDF membranes were incubated in 26
Ponceau--S solution (40% methanol (v/v), 15% acetic acid (v/v), 0.25% Ponceau--S). The 27 membranes were destained using deionized water. Proteins (30--100 μg) were fractionated 28 on a 7--10% SDS--PAGE gel and subjected to immunoblot analysis using ∝--NOA1 antibody. 29
Immunoblots were developed using ECL detection kit (Roche) or alkaline phosphatase--30 4 based color detection. 1 2
Pathogen infections and collection of phloem exudate 3
Inoculations with bacterial pathogen Pseudomonas syringae were conducted as 4 described before (Kachroo et al., 2005) . The bacterial cultures were grown overnight in 5
King's B medium containing rifampicin and/or kanamycin. The cells were washed and 6 suspended in 10 mM MgCl2. The bacterial suspension was injected into the abaxial surface 7 of the leaf using needle--less syringe. Three discs from the inoculated leaves were collected 8 and homogenized in 10 mM MgCl2. The extract was diluted and appropriate dilutions were 9 plated on King's B medium. For analysis of SAR, the primary leaves were inoculated with 10 MgCl2 or the avr bacteria (10 7 CFU ml --1 ) and 48 h later the systemic leaves were inoculated 11 with vir bacteria (10 5 CFU ml --1 ). Unless noted otherwise, samples from the systemic leaves 12 were harvested at 3 dpi. 13
Leaf exudate was collected as described earlier (Maldonado et al., 2002) . In brief, 14 plants were induced for SAR by inoculation with P. syringae containing avrRpt2 (10 6 CFU 15 ml --1 ). Twelve hours later, petioles were excised, surface sterilized in 50% ethanol, 0.0006% 16 bleach, rinsed in sterile 1 mM EDTA and submerged in 1.9 ml of 1 mM EDTA and 100 µg 17 ml --1 ampicillin. Exudates were collected over 48 h and infiltrated into healthy plants. solution. The untreated leaves were individually covered with Saran wrap to avoid any 7 spillover. The plants were then kept in a growth chamber set at 14 h light and 10 h dark 8 photoperiods. The leaf samples were extracted using an acid methylation method as 9 described below. The leaf samples were added to 3 ml of 3% H2SO4 in methanol and heated 10 at 80 °C for 15 min followed by two extraction with hexane (2 ml each). The samples were 11 quantified using a liquid scintillation counter and extracts containing same amount of [ 14 C] 12 radioactivity were loaded onto silica gel 60. The TLC plates were exposed in a storage 13 phosphorimage screen (GE) and the bands were visualized by Typhoon 9400 Variable 14
Mode Imager (GE). 15 TLC analysis of galactolipids of MGDG and DGDG was carried out as described before 16 (Wang and Benning, 2011) . For MGDG and DGDG recovery from TLC plates, 0.005% 17 primulin in 80% acetone in water was sprayed on the TLC and bands were visualized 18 under long wave UV light. The MGDG and DGDG bands were scraped off the TLC plates and 19 eluted with approximately 10 ml of the TLC developing solvent mixture 20 acetone:toluene:water (90:30:7.5, by vol). A small portion of the eluted galactolipids was 21 used for quantification and the remaining portion was dried under a stream of nitrogen gas 22 and re--constituted in 1 ml of acetone. For MGDG and DGDG quantification, 300 mg of 23
Arabidopsis leaf tissue was suspended in 600 µl of chloroform:methanol:formic acid 24 (20:10:1, by vol), vortexed vigorously for 5 min followed by addition of 300 µl of 0.2 M 25 H3PO4 and the samples were revortexed for additional 1 min. After a brief centrifugation for 26 1 min at 12,000 rpm, the lower phase was transferred to a glass test tube and the upper 27 phase was re--extracted with 300 μl of chloroform. The extract was combined and dried 28 under a stream of nitrogen gas. The samples were reconstituted in 1 ml of chloroform and 29 100 µl was loaded on a TLC plate prepared as described earlier (Wang and Benning, 2011) . 30
The MGDG and DGDG bands were scraped and added to a glass test tube containing 20 µg 31 of triheptadecanoin in 100 µl chloroform:methanol (2:1, by vol). To this 500 µl of 4.8% 1 sodium methoxide was added and the samples were shaken for 40 min at 150 rpm. The 2 samples were mixed with 1 ml of hexane:MTBE (96:4, v/v) and 600 µl of 0.9% KCl, 3 centrifuged at 500 rpm for 1 min followed by the transfer of the upper layer to a GC vial. 4
The samples were dried, resuspended in 400 µl of hexane and analyzed by GC equipped 5 with a Varian VF--17ms (0.25mm x 50 m) column. 6 7
In vitro FA oxidation assay 8 FAs (18:2) and MGDG or DGDG (10 µg each) each with 2 µg of trihepdecanoin were 9 incubated with 100 µl of methanol and 300 µl of 1 mM methylene blue under dark or 10 strong light for 14 hours. FAs were extracted twice with 1 ml of ethyl acetate. The upper 11 phase was transferred to a 13 x 100 mm test tube, dried under a stream of nitrogen gas and 12 methylated with 10 drops of ethereal diazomethane. The ethereal diazomethane was 13 vortexed and dried under a stream of nitrogen gas. Galactolipids were extracted with 1 ml 14 of methanol:chloroform:formic acid (20:10:1, by vol) and 350 µl of 0.2 M phosphoric acid. 15
The lower phase was transferred to a 13 x 100 mm test tube. The samples were re--16 extracted with 500 µl of chloroform and combined. The extract was dried under a stream of 17 nitrogen gas. The dried samples from FA and galactolipids as described above were 18 methylated with 500 µl of sodium methoxide (4.8% in methanol), extracted with hexane, 19 and analyzed by GC--MS as described earlier. 
